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B—EH REMRE

HEAR G IR

7K FPGA JT & F- 4 LA Altera /A ] Stratix I/IV RFKZ 8 FPGA %Ly, 4 FEl HIE, 410 H
AH4T 920 J7~3900 Jj ASIC AR THIIRAE RSt . ARG T FEHAMNEEID: 1.8V SO-DIMM
W A7HE & PCI/PCI-X + PCI-Express x4 25545, S K2 m BT 15 i ASIC JF & N 4 T e i i) 52
T %

FPGA MAIN FPGA_B )
i e PCI-X Edge

FPGA_A Connector Connector
200PIN
Conneclor

. ’ - - ©

3 o
e = =Nt = .
c . 7 s & Config USB
L " = port

L -

v
FPGA_C DDRZ se"pawma"'
SODIMM200 ooty
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FPGAIZ i ¥ Y5

RIFRAF G 3CHF 4 JrBUR FPGA 2L

Device Stratix Il L Stratix IV E
EP3SL200 EP3SL340 EPASE530 EP4S820

Adaptive Logic 79,560 135,200 212,480 325,220

Modules (ALMs)

Equivalent Logic 198,900 338,200 531,200 813,050

Elements (LEs)

Registers 159,120 270,400 424,960 650,440

M9K Memory 468 1,040 1,280 1,610

Blocks

M144K Memory 36 48 64 60

Blocks

Embedded 9,396 16,272 20,736 23,130

Memory (Kbits)

MLAB (Kbits) 1,250 4,225 6,640 10,163

18x 18 576 576 1024 960

Multipliers

Equivalent ASIC 2.3M' +2.8M° 4M + 2.8M 6.3M +5.1M 9.7M + 4.8M

Gates

VEMR 1 SEROTERN 1A LEMST 12N ASIC T

TEfR 2. S0071 R 14 18 x 18 ik geAH24 T 5000 > ASIC [ .
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FPGASN i 4% 13 #%

PI 1.8V SO-DIMM N F74ifll, 5 K AT SCHF DDR2-533 2GB N A7 141
PCI-X 64-bit 133MHz,

PCl-Express Genl x4,

P~ 200 PIN 85 704 e e 1 .

FH /" USB #11, Cypress EZ-USB FX2 LP il 8%
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B RENHRNS

i 4% YR

O

o MAF N, ATX HEAtd. B0 P2

® {EJy PCI/PCI-Xs PCI-E %10 RAEH, 228 ENUAR I, D20 A I i 144 SlBH LR, 7500
SPIR RS .

YE BT E FPGARE 5 11 7 =0
® il SD Rt E FPGA

B A S main.txt AU KA TR 45 RBF it & SO 7E SD AR H 3. R4 L A 3hiE
SD RECE FPGA. TEANEE WA =5 R

® it UsB &AL E FPGA
® IZT USB FEhlHR L BT
o WEHSHI T FPGA 12
TR B WL =5 R A
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b

® ML AR ARG HLEIT O% SW1 T T HL

® {EJy PCI/PCI-X\ PCI-E $EHMCRATHINT, PXIAHCE FPGA RN R T- 4L BIOS #J4H 4L,
PCI-E/PCI-X [ I EE3K,  ENLE AR & I PCI-E 4l AL B AR 15 &, & 1E FPGA
PG E S TS B ML (RESET S4B Ctrl+Alt+Del X5 47D , LU BIOS AJ LUAR
P ELF 1Y) FPGA 3B 4H 58 OB 2% ML s 5 BRI 43 T o

AL

Config Reset

User FPGA
Reset

® Config Reset(S1). FPGA it & &7, FHriLl sD RZHEALE H /- FPGA.
® User FPGA Reset(S2). F /" FPGA KA, ZEATARTIS 8] i) 45 F 7 FPGA & HY B A HEAF- .
® Software Reset. #KAFE A, #id USB #=HIFE 7 M TG FH 7 FPGA K& H B A7 HAF .
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R GRS LEDAT
System Configure

Status
LED 4T REF
D38 ARG TAEIEH I Ko
D39 SD RSz HCEL i i A R
D40 SD K Hahld & I Kss, R A 4R
D41 FH P I PLL 8 Koo
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B=F EHRSE

USB¥E il 12 17

| T

& MX4Xs3L Control Panel =]

—FPEA A (L) ~FP&A B (UL0) —Reset S
o rase |
Erase | Erase | OIS}
Configure File |
—Clock G1

Configure | Configure
Fan RPM 'AULT nSTATUS . Fan RPM FAULT nSTATUS . Source  {* Internal { External

Temperature P?C CONF_DONE . Temperature PSC CONF_DONE . M1_HS |6 MZ_LS (648

MCL LS [36 nat 1z

—FPGEA D (U12) ~FPGA C{UL1} MCz L5 |36 N3z |12
Nz H5 |4 BWSEL |10

Erase | Erase |
Configure | Canfiqure | Read Clock | i Set Clack §

Fan RPM FAULT nSTATUS Fan RPM FAULT nSTATUS
. . Current Clock. |24MH2 .
Temperature ch COMNFE_DONE . Temperature ch CONFE_DONE . T |—24MHZ

Log

Wait for device attachment. .. ‘:J
Device attached (wid 1234, pid 0001, interface 0, handle O003E4F50
Get clock done.

Set clock done.

| 2 e 4 48
BAF S NS FPGA IR E . R & MBI & =39 -
® AN FPGA IR E : AT LABRSTHERR, W B XS N H ' FPGA. IiE B I i, nSTATUS 4T £k (%,

CONF_DONE 4T £¢t0 . WL ft, ME RN, Fan RPM B s XURF5iH, Temperature s i
XV FPGA i % .

® JTH ) FPGATILE : Erase All 0] AR FTH FPGA A& 4 . Configure $52HX SD FiL E (1. Reset
KA AL

® BRI E . TTLAERE PLL IR AANEETE0YE . Read Clock $2 413 H 1T PLL LB (H S Set
Clock #Z L& & FH P e S PLL BLE R B o MBCE 5 S 1EA, PLLBUE I BRI, I e &
YT ettt B, AL, (PLL ZE0THH 7 W DSPLLsim-Si5326 152 7)
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L HsSDFKHIEE

ARG SLFFHISD R
S FF SD/SDHC £, XXM &%kl FAT16/FAT32.

e e
B 'E SCEEA N maintxt, A7ICE SD KRR H %
e B SO A R SCE AN RERE IS 8 N4 o

BT RT 7 BATE TR R

b PRI U

CLKMUX 071

0 4 PLL NI, 1 A AR I Bt

PLLS B

CLOCK N1_HS NC1_LS N2_HS N2_LS N31 N32 BWSEL

N32 {ii[f] N31, PLL Z%iH5H 1 DSPLLsim-Si5326 11 5 FE/7 .

4552 FIL Y FPGAIL B R 3 1
FPGA A/B/C/D RBF ({44

A/B/C/D Xt N DU F FPGA, RBF A dF s 4 T ' BdhiAs oA

K30

; Clock distribution test
; Clock @ 450 MHz

CLKMUX O

CLOCK 6 2 6 450 12 12 10
FPGA A A_rbf

FPGA B B.rbf

FPGA C C.rbf

FPGA D D.rbf
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SRR

SD R R HBIRCE &, S7E SO H B R BE . B PR N 576005 8 AL idifr; JoArl
KA s 1 A ASE AT o

kR

:MX4XS3L340—TSINGHUA FIRMWARE VERSION 1 (Apr 29 2010)
ACK@51

ACK@69

ACK@70

Init Temp/FAN controllers
Status controller O
Temperature: 26

FAN RPM: fault

Status controller 1
Temperature: 26

FAN RPM: fault

Status controller 2
Temperature: 26

FAN RPM: fault

Status controller 3
Temperature: 27

FAN RPM: fault

Si15326 Rev B. detected.
Initializing SD Card...
SDHC card initialized
Reading MBR/Boot. ..
type=1,spc=40, fat=38a4,data=4000, root=c00
Searching MAIN.TXT...

<; Clock distribution test>
<; Clock @ 450 MHz>

<CLKMUX 0>
<CLOCK 6 2 6 450 12 12 10>
Si5326[

BWSEL_REG = 10

N1_HS = 6

NC1_LS = 2

N2_HS = 6

N2_LS = 450

N31 = 12

N32 = 12
1

<FPGA A A.rbf>
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<FPGA B B.rbf>

<FPGA C C.rbf>

<FPGA D D.rbf>

Config FPGA O using A.rbf.
CONFIG_DONE = 1 nSTATUS = 1.
Config FPGA 1 using B.rbf.
CONFIG_DONE = 1 nSTATUS = 1.
Config FPGA 2 using C.rbf.
CONFIG_DONE = 1 nSTATUS = 1.
Config FPGA 3 using D.rbf.
CONFIG_DONE = 1 nSTATUS = 1.
Finished

=

N

w

10
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BINE RERMF

ARG K

PCI-X 64-bit Edge
Expansion Expansion

—— Al FPGAs
| User Reset JTAG

—) (——) A
Bé‘Aﬂ s 5%1 s A 4
~ clk_GO | e
._>MN1 Clock Synth 2 _ci—r
2KHz to 600MHz > z ES FPGA A 2 FPGA B PCIX| plgfféggge
e 3 Stratix |1l < N Stratix |1l
Global Clocks o all FPGAs E 3SL340 52 3SL.340
8 (F1517) (F1517)
Controller
1 [
4 36 36 4
40 i
S [0 wpconts 35 + ende 1433
Control 60 J( ‘ J(
RS232 bi 4 Yy \ 4 4
3 ——
FPGA D FPGA C g
Configuration ‘MRisue Frchs Stratix 11 > Stratix 11 §
FPGA ——> AllFPGAs PCl-Express | PIPE 3SL340 0 3SL340 g
[GonfigReset Configuration x4 PHY € (F1517) e (F1517) 0 2
) 4 _otk—r]
K
PCIl-Express x4 Edge MICTOR MICTOR
HE K]
P Status LEDs
SD Card
PCI-E Reset
PCI-X Reset
s
1 Config Reset
| User Reset
osc
33MHz d CONFIG BUS A.B.C.D
Cylone-2 EP2C50
F484
Configuration User FPGA

Config FPGA Arrey
usB : uP Config FPGA RESET:
RS232 : Control
Global CLK

»  Clock Synth
i 2KHzto 600MHz | [~ L ]

Boot i M

EEPROM

\ 4

\4

Config PROM
EPCS16

11
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%%
® SD KMlE: P14 SD KIHft.
® JTAG Wi'E: J13 A& /' FPGA [ ITAG 11, HHG ST 4 u9. Ul0. U11l. U12.

® USBtH: J1 MCHE USB #11.

LED#E 7~

H /7 FPGA IZHE L & A ShTR 7k, X NAEANH ) FPGA [1) CONF_DONE 5| IR 7

F 7 FPGA CONF_DONE LED
FPGA A (U9) D24
FPGA B (U10) D29
FPGA C (U11) D26
FPGA D (U12) D27

RGNt b

2
BN FPGA AT BT I i AR PR3 2 426t 5S0MHz N4t

RIP IRl PLL B A AT G RE (42 SR I e 4R IR A< ) DU 3 USB #7 fhl#K AF 51 SD K A B id B3
PEEATVCE . JFHLE I I Bl PLL % IS B A% k45 24 100MHz.

FH P PLL % H A s R Y5 R 2KHZ~600MHz,  FESEARifE A LVDS.

12
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HE &
50MHz 50MHz
FPGA A FPGA B
Stratix Ill Stratix 11l
2 3SL340 2 3SL340
i (F1517) 2 (F1517)
ZKﬂS(t:ch gggﬁ?Hz -
SMA % 5
Global Clocks o all FPGAs é g
FPGAD FPGA C
L, Stratix I L Stratix Il
2 3SL340 2 3SL340
(F1517) (F1517)
50MHz 50MHz
1B
F/ FPGA e Gl 10 FrvfE
FPGA A (U9) GCLK_P/N W38/W39 LVDS
FPGA_A_CLK (50MHz) AA38 2.5V
FPGA B (U10) GCLK_P/N W38/W39 LVDS
FPGA_B_CLK (50MHz) AA38 2.5V
FPGA C (U11) GCLK_P/N W38/W39 LVDS
FPGA_C_CLK (50MHz) AA38 2.5V
FPGA D (U12) GCLK_P/N W38/W39 LVDS
FPGA_D_CLK (50MHz) AA38 2.5V

13
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S AL
HE 1]
FPGA A FPGA B
Stratix IlI Stratix Ill
3 3SL340 3 r 3SL340
Configuration | © | F1517 x . F1517
Config Reset(S1) FPGA % % ( ) g 3 ( )
L é 04 é 04
3 S &3
T T
l >
[ sert >
| User FPGA Reset(S3 i 3 |
g g 3
o o
) £3
L FPGA D g8 FPGA C
LL Stratix Il LL Stratix Il
3SL340 3SL340
(F1517) (F1517)

LS

® ConfigReset(S1). FPGA it B4 fir, T Hiisit SD AL E I/ FPGA.

® User Reset(S2). FH/" FPGA EA7, ZEATATINTE] [ TG /' FPGA K H A H o

® Software Reset. KA, it USB #HIFE A In T I FPGA K H & A HLT-,

® PCI-E il & {7 .

® PCI/PCI-X kAL

F4 ) FPGA User Reset Software Reset PCI-E PERSTN PCI-X Reset
FPGA A (U9) Al4 B7 ] -

FPGA B (U10) A30 D32 - AP29

FPGA C (U11) Al4 D6 - -

FPGA D (U12) A30 A32 A33 -

HL YA

ATX HL532 11 (P2) R0 B v Y422 11 (144)

14
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® MTAF N, ATX HEAtd. B0 P2
® {ENMURAEHEE PCI/PCI-X. PCI-E 43 DS B, [RIRTIESR: 144 fite
FH FrusB#: [

A USB 4 11(139), it CY7C68013A-128AZC 5 FPGA U9 ] bank4 .
FEAN H 3% WA usb.csv

CY7C68013A-128AZC #M2: 64KB SRAM, 15 5% CY7C68013 JT &M HH

P 2cg: M

FH M 12C $:10(J40), FEHELE CY7C68013A-128AZC(U31) 12C #5lds b, I nl i@
CY7C68013A-128AZC WL, M.

H P FPGA LEDXT

AP EEX LED AT, mHFER.

FPGA PIN LED 4T 10 FR7EE
FPGA A (U9) AN5 D42 2.5V
AM6 D43 2.5V
FPGA B (U10) G35 D45 2.5V
H34 D44 2.5V
FPGA C (U11) G35 D47 2.5V
H34 D46 2.5V
FPGA D (U12) ANS D48 2.5V
AM6 D49 2.5V

15
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FPGA H %

HE &

User USB

Controller

DDR2
SODIMM

(—— -

Expansion

(e

MICTOR

PCI-
Express x4
PHY

Expansion Expansion
| |
NHTX\

IOBANK5 IOBANKG IOBANK1  IOBANK2
Z Z : g Intel 31154
Z Z [« Pg 2| pcix| Intel 3115
z z 8 E PCI-X Bridge
2 z z z
Q e} e} o)

IOBANK2 IOBANK1 IOBANK6  IOBANKS5

A A 36 % A A
25RX/P5TX 25RX/R5TX 25RX/P5TX 25RX/P5TX
) 4 A 4 \ 4 A 4
IOBANK5 IOBANK6 IOBANK1  IOBANK2 m
~ 2/ 4 g g , o938
z = < =z =3
2 2 3 3 =3
° e} 2 C o =
>3 S>3 | S —

= = g g MICTOR
IOBANK2 IOBANK1 IOBANK6  IOBANKS

25RX/25TX

25RX/25TX

LS

HIEAF 517 WSO fpgaAB.csv, fpgaAC.csv, fpgaAD.csv, fpgaBC.csv, fpgaBD.csv, fpgaCD.csv,

fpgaABCD.csv

LERCATTRL R |

FPGA A~B

FPGA_DIFF_AB_RX_CLKP/N

FPGA_DIFF_AB_RX_P/NO~12

FPGA_DIFF_AB_TX_CLKP/N

FPGA_DIFF_AB_TX_P/NO~12

16
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FPGA A~C

FPGA_AC_BUSO0~35

FPGA A~D

FPGA_AD_DIFF_RX_CLKP/NO~1

FPGA_AD_DIFF_RX_P/N0~49

FPGA_AD_DIFF_TX_CLKP/NO~1

FPGA_AD_DIFF_TX_P/N0~49

FPGA_AD_DIFF_TX_CLKP/NO~1

FPGA_AD_DIFF_TX_P/NO~49

FPGA B~C

FPGA_DIFF_BC_RX_CLKP/NO~1

FPGA_DIFF_BC_RX_P/N0~49

FPGA_DIFF_BC_TX_CLKP/NO~1

FPGA_DIFF_BC_TX_P/NO~49

FPGA B~D

FPGA_BD_BUSO~35

|FPGA C~D

FPGA_DIFF_CD_RX_CLKP/NO~1
FPGA_DIFF_CD_RX_P/N0O~25
FPGA_DIFF_CD_RX_P/N39~41

FPGA_DIFF_CD_RX_P/N43

17
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FPGA_DIFF_CD_RX_P/N45~49

FPGA_DIFF_CD_RX_P/N26~38
FPGA_DIFF_CD_RX_P/N42

FPGA_DIFF_CD_RX_P/N44

FPGA_DIFF_CD_TX_CLKP/NO~1
FPGA_DIFF_CD_TX_P/N0~25
FPGA_DIFF_CD_TX_P/N41

FPGA_DIFF_CD_TX_P/N49

FPGA_DIFF_CD_TX_P/N26~40

FPGA_DIFF_CD_TX_P/N42~48

FPGA A~B~C~D

FPGA_BUS4~63

SO-DIMM W £ M

DDR-2 SO-DIMM# 41

SO-DIMM N #7411 5 k5 JEDEC DDR-2 SO-DIMM #2036 7% . TAFHLE A 1.8V, SZRFIR K &=
B S H T

B v g row/bank/column %5 | Frik RAE
64 14/3/10 2 2GB

Y s g SO-DIMM 4 DDR2-533 (JEDEC PC2-4200), 422 [1I54 133MHz.

5B
FPGA A (U9)[1] BANK3 JE$% SO-DIMM(U74) N A7 4difE . 741 TLI%E WX sodimmA.csv

FPGA C (U11)f#] BANK3 i%4% SO-DIMM(U69)#% 1. i%E4% 5 FPGA A(U9)5 SO-DIMM 5 | JAIAH [+ .

18
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SO-DIMM #2115 1] ' FPGA 82 m] LU FPGA JFr EASHER £ 45 HiBH (On-chip Calibrated
Termination) , REHFELTLLFALE:

HI P FPGA FEHEHLRH 51 HL R At
FPGA A (U9) RUP PIN_AN29 1.8V

RDN PIN_AN30 1.8V
FPGA C (U11) RUP PIN_AN29 1.8V

RDN PIN_AN30 1.8V
TR

5 FPGA A(U9)IEFE M 200 PIN 4 4% 11(J16) . VE4H H.3% WL conn200A.csv

L5 FPGA B (U10)iE 211 200 PIN 4™ 4211 (J17) . TEAN H.3% W SCF conn200B.csv

PClI EXPRESS¥% [

PCI EXPRESSIZ ¥ & 2 9%

. I.' A t.i N -
TO PCI bezel

19
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PCI-E 5 & ik 2k

124 P&k PCI-E EEEREE
1-2 PCI-E x4
2-3 PCI-E x1

| PCI-E PHY T 1 #5 =X,

Genesys GL9714S (U20)51 4 T/EZE 8-bit, 250Mhz, 4 lanes 3\, Z# 2K 3 PCI-E 4,

%

TEAH TLIE WS A peiexls

PCI/PCI-X$2 1

PCI/PCI-Xil ¥¥ 3% $% 28

20
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INTEL 31154 PCI-X#F 5 EHLEH K E

Function R263 R265 R264
Selects Primary PCI-X 133/100 MHz Open Open N/A
Selects Primary PCI-X 66 MHz Open Closed N/A
Selects Primary PCI 66 MHz Closed N/A Open
Selects Primary PCI 33 MHz Closed N/A Closed
H 7 FPGA 4 & 31154 Mrik 4 & &

Function 123.1/2 J23.2/3 122
Selects Secondary PCI-X 133/100 MHz Open Open N/A
Selects Secondary PCI-X 66 MHz Open Closed N/A
Selects Secondary PCl 66 MHz Closed N/A Open
Selects Secondary PCl 33 MHz Closed N/A Closed

INTEL 31154 PCI-XHF 8k 25 T 1F 5 1

55 RE
OPAQUE_EN DISABLED
NT_MASK# DISABLED
S_ARB_DISABLE ENABLED
DEV_64BIT# DISABLED
S_TRISTATE DISABLED
IDSEL_MASK DISABLED
HS_ENUM# DISABLED
HS_LSTAT DISABLED
HS_SM DISABLED
HS_FREQ(0) DISABLED
HS_FREQ(1) DISABLED
S_MAX100 ENABLED
S_GCLK_EN ENABLED
S_CLKOEN(0) ENABLED
U

TEGH 3% WA peix.csv

21
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&5 o M A B2 1

FHJ* FPGA C (U11)F1 FPGA D (U12) 5 5l 3EAR —ANFRUE Mictor #iJ8e, DL P 2 [8ERLZ 54T
0. PEYHIERE W SCH: mictorC.csv. mictorD.csv

22
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BT XHBEHM 2

2010-4-30 | velc HILRRA
michaelg
2010-5-7 michaelg B RGIRE LED

BIERGHEK

14 n DDR #% F A2 #EHLFH RUP/RDN 47 &
I R T2

BIETUE

2010-5-8 michaelg G- RGNS

SO-DIMM $% 1 5 4ME A 44
BAREN AL

FPGA ZHUS /4119 I Stratix IV SCKF

23
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